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npOBe^eH CpaBHHTeJIBHBIH aHaJIH3 BeKTOpHOH aKTHBHOCTH 6jIOX-nepeHOCUHKOB B CH- 
OupcKux npupo^Htix onarax nyMbi 3a £Ba mhotojicthhx nepHO/ja (1967—1980 u 
1982—2007 rr.) 3KcnepHMeHTajibHbix Hccjie/joBaHHH. B aHajiH3 b3mtbi TaHHbie no uacTOTe 
6jioKoo6pa30BaHiw y HH(j)HHHpoBaHHbix B036y/jHTejieM uyMti HMaro 6 jiox b 127 ontiTax c 
Hcnoju>30BaHneM 15 nx bh/job h no/jBH/joB. IIoKa3aHO, hto 3a cpaBHUTenBHO HeSonbinou 
nepno# BpeMeHH (30—40 jict) bo Bcex cnSnpcKnx onarax uyMBi (AitTancKOM, TyBHHCKOM 
h 3a6aHKairi>CKOM) npoH3onnio noBtimeHne BeKTOpHoh aKTHBHOCTH nepeHOCHHKOB. IIoKa- 
3aH ^OCTOBepHO BBICOKHH ypOBCHB pa3JIHHHH HaCTOTBI «6jIOKHpOBaHHfl» HaceKOMBIX 3a 
aHajiH3HpyeMBie nepno^ti bo Bcex Tpex onarax (P <0.001). 

Kjnoneeue cjioea : npnpo/jHBie ouarn, 6 jioxh, Yersinia pestis , 6noKoo6pa30BaHne. 

HyMa npOAOJi^caeT ocrraBaTbCH oahoh h 3 HaH6ojiee onacHbix 6ojie3Heii ne- 
jiOBeKa, cnocoSHoii npHBecTH k KaTacTpo^HuecKHM nocjieACTBHHM KaK ajih ot- 
AejibHtix CTpaH, TaK h b MacniTa6ax Been njiaHera. Hpe3BbinaHHO BbicoKan 
KOHTarH03HOCTb JierOHHOH (J)OpMbI CnOCo6HOCTb B036yAHTeJIH K 

cTpeMHTeJibHOMy pacnpocTpaHeHHio TpH^c^ti 3a HCTopmo HenoBenecTBa Bbi3bi- 
BajiH naH^eMHH, OTJiHHaBHiHecfl KOJioccajibHbiM hhcjiom ^cepTB h otpomhbimh 
3K0H0MHHCCKHMH nOTepflMH. IIpHHHHbl HaHaJia nO/JoSHblX aHOMaJIbHbIX 3IIH- 
AeMHuecKHx npo^BJieHHH HeoAHOKpaTHO oSoy^CA^JiHCb b jiHTepaType, ho 06- 
m,ero nOHHMaHHfl h coraacHH, hto ^ce motjio nocjiy^CHTb TpHrrepHbiM Mexa- 
hh3mom MaccoBbix 3a6ojieBaHHH jitOA^H h pacnpocTpaHeHHeM nyMbi no 3HanH- 
TejibHoii nacra njiaHeTapHoii cymn, cpe^H cneipiajiHCTOB noKa He flOCTHTHym 
Me^y TeM mhothmh HccJieAOBaTeJiHMH Ha npHMepe psma npHpoAHo-onaro- 
bmx 6ojie3Heii noKa3aHO, hto BHe3anHbiM MaccoBbiM BcnbimKaM 3a6ojieBaHHH 
JiioAeft, KaK npaBHJio, npeAinecTBOBajia aKTHBH3aii,HH npHpo^Hbix onaroB B03- 
GyAHTejieii 3thx HH^eKijHH (Pajuib, 1965; KopeH6epr h AP-, 2013). 

SHaHHTeJIbHafl TpaHC^OpMaiJHfl IIpHpOAHbIX OKOCHCTeM BO BTOpOH nOJlOBH- 

He XX —Hanajie XXI b. OTMenaeTCH mhothmh HCCJieAOBaTejiHMH b pa3Hbix 06- 
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jiacrax ecTecTB03HaH*Di. IlpHpoAHbie onara nyMbi hbjihiotc^ KOMnoHeHTaMH 
6H0u;eH030B b 54 CTpaHax MHpa, npeHMymecTBeHHO b CTenHbix h nycTbiHHbix 
4>opMaiiiH5ix (Kynepyic, 1965; Akiev, 1982; KapnMOBa, HepoHOB, 2007). EcTe- 
CTBeHHaii 3apa)KeHH0CTb B036yAHTejieM nyMbi SaKTepHOJiorHnecKHM h cepono- 
THHeCKHMH MCTOABMH BblflBJieHa y 341 BHAa MJieKOnHTaiOmHX H 3 BHAOB IITHIJ, 
(CjiyACKHii, 2014). KyjibTypbi MHKpoSa nyMbi BbiAejinjincb ot 306 bhaob h 
noABHAOB 3KTonapa3HTOB MHpOBOii (|»ayHbi: y 285 bhaob h hoabhaob 6jiox 
( rOHnapOB h Ap -5 2013), 2 bhaob apracoBbix, 5 bhaob raMa30Bbix, 7 bhaob hk- 
coaobbix KJiem,eH, 6 bhaob h hoabhaob Brneii (Dubyanskiy, Yeszhanov, 2016) 
h OAHoro BHAa KpacHOTejiKOBbix KJiemeii (HaniH HeonySjiHKOBaHHbie ABHHbie). 
Ejtoxh hbjhhotcii ocHOBHbiMH nepeHOCHHKaMH h xpaHHTejiHMH nyMbi b npnpo- 
Ae (Ho(j)(j), 1941; BanjeHOK, 1999). BeAynjHM h HaH6ojiee ocjnJieKTHBHbiM cno- 
co6om TpaHCMHCCHH B036yAHTejin nyMbi CHHTaeTC^ nepeAana hhc^ckahh Ten- 

JIOKpOBHblM )KHBOTHbIM nOCpeACTBOM 06pa30BaHHfl 6aKTepHaJIbHOrO 6jIOKa, B 

pe3yjibTaTe nero nponcxoAHT 3aKynopKa npeA^cenyAKa 6jioxh c BbiSpocaMH 
KpynHbix (})parMeHTOB 6HonjieHKH, cocTonmeH H3 BHeKJieTonHoro MaTpHKca h 
arperan;HH MHKpoSa, b KpoB^Hoe pycjio npoKopMHTera npn nonbiTKax kpobo- 
cocaHnn HaceKOMoro (EhShkobb, KjiaccoBCKHH, 1974; BanjeHOK, 1988; Hinne- 
bush, 2005; KyrapeB h AP-, 2007). Hhtchchehoctb 6jioicoo6pa30BaHHfl h cno- 
co6hoctb k nepeAane hh^ckahh 3HanHTejibHO BapbHpyiOT y pa3Hbix bhaob 
6jiox b 3aBHCHM0CTH ot BpeMeHH roAa. IIpH 3tom npocnemiBaioTCfl cymecT- 
BeHHbie pa3JiHHH^i b pe3yjibTaTax, nojiyneHHbix pa3HbiMH HCCJieAOBarejniMH, 
npOBOAHBHIHMH OnbITbl nO CXOAHbIM MCTOAHKaM C OAHHMH H TCMH )Ke BHAaMH 

6jiox b pa3Hbie roAti (BameHOK, 1988, 1999; Ea3aHOBa h AP-, 2004; EasaHOBa, 
2009). npn paccMOTpeHHH BeKTOpHOH cnoco6HOCTH nepeHOCHHKOB 3a nocneA- 
Hne AOC^iTHJieTH^ CKJiaAbiBaeTCfl OTneTJiHBan icapTHHa pocTa nacTOTbi 6jiokoo6- 
pa30BaHH^i y npeACTaBHTejieii ijejioro p^ab bhaob 6jiox h3 pa3Hbix npnpoAHbix 
onaroB nyMbi. 

U,eJib paSoTbi — CHCTeMaTraaijHJi h aHajiH3 ABHHbix a™ onpeAenemra Ha- 
JIHHHn AOJITOBpeMeHHblX yCTOHHHBbIX H3MeHeHHH B BeKTOpHOH aKTHBHOCTH 
6 jiox h3 ch6hpckhx npnpoAHbix onaroB nyMbi. 


MATEPHAJ1 H METO^HKA 

npoaHajiH3HpOBaHbi pe3yjibTaTbi MHorojieTHHx 3KcnepHMeHTajibHbix hc- 
cJieAOBaHHH no H3yneHHio 3(^(^eKTHBHocTH 6 jiox pa3Hbix bhaob KaK nepeHoc- 
nHKOB H3 AjiTaiiCKoro, TyBHHCKoro h 3a6aincajibCKoro npnpoAHbix onaroB 
nyMbi. B onbiTax, npoBeAOHHbix c 1967 no 2007 r., Hcnonb30BaHO 6ojiee 
28 Tbic. HaceKOMbix 17 bhaob (Ta6ji. 1). B aHajiH3 B3flTbi ABHHbie 127 onbiTOB 
no nepeABne MHKpo6a nyMbi mcjikhm MJieiconHTaiomHM SnoxaMH, xapaKTepHbi- 
mh a™ KaKAOro H3 paccMaTpHBaeMbix onaroB. Bee 3aAeHCTBOBaHHbie b onbi¬ 
Tax BHAbi 6 jiox coSHpajiHCb HenocpeACTBeHHO c ecTecTBeHHbix MecT nx o6m:a- 
HHn b npeAeJiax TeppHropHH Ka^Aoro npnpoAHoro onara nyMbi. 3KTonapa3H- 
tob 3apa^cajiH nocpeACTBOM KopMJiemm Ha SaKTepneMHHHbix 3BepbKax, jih6o 
nepe3 6HOMeM6paHy. IIoakopmkh c BH3yajibHbiM onpeAenemieM (jiopMnpoBa- 
Hnn 6noKa npeA^cenyAKa iipoboahjih Ha MenKHx MJieKonHTaiomHx, MaccoBbix 
AJi5i Ka^CAoro H3 onaroB nyMbi. B AjrraiiCKOM npnpoAHOM onare a Jin 3apa)KeHHJi 
h nOAKOpMOK HCn0Jib30BajiH nHmyx, nnocKonepenHyio nojieBKy, a™hhoxboc- 
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T a 6 ji iiu a 1 

06beM MaTepHana no BH/jaM 6jiox, Hcnoni>30BaHHi>ix b cnGnpcKiix npiipo/jm>ix onarax nyMbi 
b pa3JinnHbie nepno/jbi npoBe/jeHiui 3KcnepiiMeHTajn>m>ix pa6oT 


Table 1. The data volume for the flea species used from the Siberian natural plague foci 

in various periods of experiments 


Xo 

Bnjjbi 6 jiox 

KoJIHHeCTBO 
6 jiox b onbiTax 

Onarn 

nyMbi 1 

Ilepno^bi 2 

1 

Amphalius runatus (Jordan et Rothschild, 

2056 

A, T 

I 


1923) 




2 

Amphipsylla primaris (Jordan et Rothschild, 

3029 

A, T, 3 

I—II 


1915) 




3 

Citellophilus tesquorum Wagn., 1898 

8764 

A, T, 3 

I II 

4 

Ctenophillus hirticrus (Jordan et Rothschild, 

2044 

A, T 

I—II 


1923) 




5 

Frontopsylla elatoides Wagner, 1928 

557 

A3, T 

I II 

6 

F. hetera Wagner, 1933 

2923 

A, T 

I—II 

7 

F. luculenta (Jordan et Roth¬ 

2315 

3 

I—II 


schild, 1923) 




8 

Neopsylla mana Wagn., 1927 

488 

T 

I—II 

9 

K pleskei Ioff, 1928 

1989 

3 

I 

10 

Oropsylla alaskensis (Baker, 1904) 

87 

T 

I II 

11 

Paradoxopsyllus dashidorzhii Scalon, 1953 

493 

A, T 

I II 

12 

P. scorodumovi Scalon, 1935 

581 

A, T 

I—II 

13 

Paramonopsyllus scalonae Yovchinskaya, 

1023 

A, T 

I I 


1950 




14 

Rhadinopsylla dahurica (Jordan et Roth¬ 

1386 

A 

I 


schild, 1923) 




15 

R. li transbaikalica Ioff et Tiflov, 1947 

371 

T 

I—II 

16 

Callopsylla gaiskii Vovchinskaya, 1950 


A3 


17 

Wagnerina tuvensis Ioff et Scalon, 1953 


A3 


ITroro 

28247 




npuMenaHHe. 1 A — AjiTancKHn, T — TyBHHCKnii, 3 — 3a6aHKanbCKHH. 2 I — 1967—1980 rr.; 
II — 1982—2007 rr. 3 ^faHHbie no AnTancKOMy onary He onydnmcoBaHbi. 


Toro cycjiHKa, 6ejibix h aomobbix Mbimeii (BopOHOBa h jyp., 1977; ilicySa h jyp., 
1978, 1983, 1984; ManiKOBCKHH h #p., 1992). B TyBHHCKOM onare oSBeKTaMH 
3apa)iceHHii cnymuiH AJiHHHoxBocTbiii cycjmK, njiocKOHepenHan noneBKa, moh- 
rojibCKaa h flaypcicafl nHiuyxH, TapSaraH (PaBflOHmcac Hflp., 1974; >lKy6a 
n^p., 1974; BopOHOBa, Ocokthctob, 1979; Bep^cyifKHH h #p., 1984; BopOHO- 
Ba, 1984; Kjihmob, Bep)*cyifKHH, 1984; Ba3aHOBa, Bep>*cyifKHH, 2009). B 3a6an- 
Kajibe b onbiTax ncnojib30Bajin flaypCKoro cycjimca h nojieBKy EpaH^Ta (OeoK- 
thctob h j\ p., 1974; BopOHOBa h #p., 1984). 06mee hhcjio 3BepbKOB Bcex bh- 
A ob b 3KcnepnMeHTax cocTaBHJio iiohth 4 Tbic. 3K3. B SojibniHHCTBe cjiynaeB 
HaceKOMbix 3apa^cajin iirraMMaMH B036yztHTejui nyMbi, xapaicrepHbiMH jxjin 
Ka^c^oro onara, 3KcnepnMeHTajibHbie paSora npoBOAHJin HenocpeACTBeHHO Ha 
TeppHTOpHH npHpOAHblX OHarOB B yCJIOBHHX, no B03MO)KHOCTH MaKCHMaJIbHO 
npH6jiH)KeHHbix k ecTecTBeHHbiM. HacTb onbiTOB ocymecTBJieHa b JIa6opaTO- 
pHH 3KCnepHMeHTaJIbHbIX yKHBOTHblX HpKyTCKOrO npOTHBOHyMHOrO HHCTHTy- 
Ta. B 3thx cjrynaiix 3KcnepHMeHTbi npoBOAHJiH c noOTepmiBaeMbiMH b HHceK- 
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TapHH KyjibTypaMH 6 jiox, Hanajio KOTOpbiM iiojio>ichjih HaceKOMbie H3 npnpOA- 
hbix nonyjiflujiii c TeppHTopHH KOHKpeTHBix onaroB nyMbi. HH^HAHpoBajiH 
HacexoMbix niTaMMaMH BoaSyAHTe™, BbiAeneHHbiMH H3 othx tkq onaroB. B Ka- 
necTBe npoKopMHTeneH h peijHimeHTOB npn TpaHCMHccHBHoii nepe^ane hh- 
4)eKu,HH ncnojib30BajiH 6ejibix Mbimeii. 

MeTOAHKa 3apa^ceHHH HaceKOMbix, nepHOAHHHOCTb noAKopMOK h mctoabi 
HCCJ ieAOBaHH^i opraHOB naBimix hjih y6im>ix xjiopO(|)OpMOM ^chbothbix, Hcnonb- 
30BaHHbix b KanecTBe npoKopMHTejieii, noApo6HO npHBeACHbi b ony6jiHKOBaH- 
hmx paHee paSoTax (BopoHOBa, 1978; ilicyOa hap-, 1978, 1984; BopoHOBa, 
OeoKTHCTOB, 1979; Bep)*eyii;KHH h AP-, 1984; Ba3aHOBa, Kjihmob, 1990; BaaaHO- 
Ba h AP-, 2004; ToKMaxoBa h ap*, 2006). CTara cthh eCKyio o6pa6oTKy OKcnepn- 
MeHTaJlbHblX A^HHblX npOBOAHJIH oSmenpHHHTbIMH MeTOAaMH (POKHIJKHH, 
1973) b nporpaMMe «Excel». CpaBHHBajiH pe3yjibTaTbi onbiTOB Me^CAy AByivni 
nepnoAaMH hx npoBeAeHHM c noMonjbio KpHTepna C/rbioAeHTa. 


PE3YJIbTATbI H OECYflC^EHHE 

AjimaucKuu npupodnuu ouac uyjubi. ropHO-AjrraHCKHH onar — nojiHBeK- 
TopHbiii. nepeAana B036yAHTejifl npeHMymecTBeHHO ocymecTBjnieTCfl 6jioxaMn 

MaCCOBbIX BHAOB, AOMHHHpyiOmHX Ha OCHOBHOM HOCHTeJie - MOHTOJIbCKOH 

nHmyxe b pa3Hbie ce30Hbi roAa. Coo6maeTCfl 06 royneHHH choco6hocth k ne- 
peAane B036yAHTejni y 6jiox 15 bhaob (iEcySa h AP-, 19836). B AOCTyriHbix HaM 
HCTOHHHKax noApo6HO onncaHO 27 onbiTOB no TpaHCMHccHBHoii nepeAane B03- 
6yAHTeJiii 10 300 6noxaMH 7 bhaob H3 AjiTaiicKoro onara, pe3yjibTaTbi koto- 
pbix Hcnojib30BaHbi a™ aHajiH3a. Y xa^CAoro H3 othx bhaob 3aperncTpHpOBaH 
onpeACJieHHbiH ypOBeHb 6ji0K006pa30BafflM. Hanje scero 6jiokh o6Hapy)KH- 
BajiH y 6jiox Paradoxopsyllus scorodumovi — 39.1 % (^Ky6a h AP-, 1978a, 6, 
1983a), 6jioxh Amphalius runatus b AByx cepnax OKcnepHMeHTOB (BopoHOBa 
h AP-, 1977; ^xy6a h AP-, 1978a) He SnoKHpoBajiHCb. 3KcnepHMeHTbi c 6jioxoh 
cycjiHKa Citellophilus tesquorum ho3bojihjih BbDiBHTb ot 1 (0.04%) ao 13 
(14.9 %) 6jiOKHpOBaHHbix oco6eii (MaiHKOBCKHH h AP-, 1992a). npH otom Bce- 
ro H3 3214 onbiTHbix HacexoMbix 6jiok 6biJi ycTaHOBJieH y 39, hto cocTaBHJio 
1.2 %. Ejioxh Rhadinopsylla dahurica oneHb nyBCTBHTejibHbi k B036yAHTenK) 
nyMbi: y mhothx 3KTonapa3HTOB pa3MHO)KHBiHHecfl 6aicrepHH 3a6HBajiH Aa^ce 
nniAeBOA, nooTOMy KJiaccHnecKHH 6jiok HaSniOAajiH TOJibKo y oahoh oco6h. 
ripOAOJI^CHTeJIbHOCTb )KH3HH 3apa^CeHHbIX HMarO He n03B0JI5Dia npOBOAHTb 

onbiTbi 6oJiee 15 ahch (^Ky6a h AP-, 19836). OnncaHHbie OKcnepHMeHTbi otho- 
catca TOJibKo k OAHOMy H3 cpaBHHBaeMbix nepHOAOB: jih6o 1970—1975 r., 
jih6o 1983—1985 r. CpaBHHBaTb MOKjiy co6oh bhabi, 3HanHrejibHO pa3JiHnaio- 
mnecfl no nacTOTe 6ji0K006pa30Bamra, He oneHb KoppeKrao. Pe3yjibTaTbi onbi- 
tob c R. dahurica He noAAaioTCJi KOJiHnecTBeHHOMy aHajiH3y. KpoMe Toro, ko- 
jinnecTBO 6jiOKHpOBaHHbix Amphipsylla primaris 3aBHcejio ot BHAa 3BepbKa, Ha 
kotopom nHTajiHCb 3apa^ceHHbie 6jioxh (Ta6ji. 2). IIooTOMy b Ta6ji. 2 npHBo- 
A^tc^ AaHHbie onbiTOB c coOmoACHHeM noBTopaeMOCTH bhaob 6jiox h xot a 6bi 
MHHHMaJIbHbIM BHAa npOKOpMHTeJHI. 

no BceM npeACTaBJieHHbiM BHAaM cpeAHHH noKa3aTejib o6pa30BaHHa 6jioxa 
3a nepBbm nepHOA (1970—1975 r.) cocTaBHJi 1.5%, 3a BTopoii (1983— 
1985 r.) — 6.3 %. B ijeJiOM no AjiTaficKOMy npnpoAHOMy onary nyMbi 3a pac- 
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T a 6 ji h ij a 2 

H3MeHeHHe BeKTOpHOH aKTHBHocTH 6jiox b AnTaHCKOM npupo^HOM onare nyMbi 


Table 2. Alteration of flea vector activity in the Altai natural plague focus 


J\2 

Bur 6jioxh 

To^bi 

KoJIHHeCTBO 

OnbITOB 

IIpOKOpMHTeJIb 

KojinnecTBO 

6jiox 

H3 hhx c 

6jiokom 

JlnTepaTypHbin 

HCTOHHHK 

a6c. 

% 

1 

Amphipsylla primaris 

1974—1975 

2 

1 M.n., 7 nun 

172 

38 

22.1 

£icy6a n jyp., 1978a, 1983a 

2 

Ctenophillus hirticrus 

1970 

1 

6/m 

141 

0 

0 

BopoHOBa n ^p., 1977 

3 

Ct. hirticrus 

1974—1975 

2 

M.n. 

603 

0 

0 

^Ky6a n ^p., 1978a 

4 

Frontopsylla hetera 

1970 

1 

6/m 

173 

2 

1.2* 

BopoHOBa n /jp., 1977 

5 

F. hetera 

1974—1975 

2 

M.n. 

2547 

14 

0.5* 

^Ky6a h ^p., 1978a, c; 5hcy6a 









n^p., 1984 


ITroro 3a I nepiio/j 


8 


3636 

54 

1.5 


6 

A. primaris 

1983 

1 

M.n. 

202 

0 

0 

ManiKOBCKHH n ^p., 1992b; 









£icy6a n ^p., 1984 

7 

A. primaris 

1983 

1 

M.n. 

153 

2 

1.3 

ManiKOBCKHH h ^p., 1992b; 









^Ky6a h ^p., 1984 

8 

A. primaris 

1983 

1 

n.n.n. 

153 

40 

26.1 

ManiKOBCKHH h ^p., 1992b 

9 

Ct. hirticrus 

1983—1985 

2 

M.n. 

91 

1 

1.1 

ManiKOBCKHH, 1986 

10 

F. hetera 

1983—1985 

2 

M.n. 

85 

0 

0 

ManiKOBCKHH, 1986 


HToro 3a II nepno# 


7 


684 

43 

6.3 



npHMeHaHHe. * PacneTbi no onySnHKOBaHHbiM .zjaHHbiM. 















CMaTpHBaeMblH nepHOA BpeMeHH MO)KHO KOHCTaTHpOBaTb 3HaHHTeJlbHBIH pOCT 
BeKTOpHoii cnocoSHOcra 6 jiox. P a 3 jihhkh b nacTOTe 6jiOKoo6pa30Baffini y 6 jiox 
b 3KcnepnMeHTax Me^c^y othmh AByMJi nepHOA^MH bbicoko AOCTOBepHbi 
(t = 5.06; P< 0.001). 

TysuHCKuu npupoduuu ouae uyjubi. B TyBHHCKOM onare npOBeACHO Han- 
6ojibmee hhcjio 3KcnepHMeHTajibHbix HCCJieAOBaHHH (35 cepHH, BKJnonaiomHx 
72 3apa)Kemni 6ojibinnx rpynn HaceKOMbix b onbiTax). B hhx 6biJio 3aAeiiCTBO- 
BaHO 9745 6jiox, othocjhahxcji k 12 BHAaM (Ta6ji. 3). CpeAH ecex b3htbix b 
omiTbi HaceKOMbix (jiopMHpOBaHHe SnoKa npeA^ejiyAKa 3aperHCTpHpOBaHO b 
nepBbiii nepnoA b cpeAHeM y 1.4 %, bo BTopoft — y 6.6 % oco6efi. Pa3JiHHHn 
no aHajiH3HpyeMOMy noKa3aTejno CTaTHcranecKH AOCTOBepHbi (t = 13.16; 
P< 0.001). 

Han6ojiee HHTepecHbie abhhbic nojiyneHbi b othoihchhh ocHOBHoro ne- 
peHOCHHKa nyMbi b onare: 6jioxh C. tesquorum. B 3KcnepHMeHTax 1970, 
1974—1975 rr. 6jiok npeA^cenyAKa (JiopMHpoBajicji b cpeAHeM y 2.8 % HaceKO¬ 
Mbix, B3HTbix b onbiT. IlpH otom AHana30H ABHHoro noKa3aTejin BapbHpoBaji ot 
2.1 ao 3.8 %. Bo BTopoii nepHOA aojih 6jiOKHpoBaHHbix 6jiox KOJie6anacb ot 
4.9 ao 12.1 % co cpeAHHM 3HaneHHeM 6.7 %. Pa3JiHHira no A^HHOMy noKa3aTe- 

JIIO Me)KAy nepBbIM H BTOpbIM nepHOABMH npOBeAOHHH OnbITOB BblCOKO AOCTO¬ 
BepHbi (t = 4.2; P < 0.001). 

IIoKa3aTejibHbi pe3yjibTaTbi H3yneHiDi BeKTOpHoii choco6hocth 6jioxh 
A. primaris. B nepBbiii nepnoA 3 rpynnbi OKcnepnMeHTOB, BKJnonaiomHx 
6 onbiTOB, npoBeAOHHbix b TyBHHCKOM onare nyMbi pa3HbiMH HCCJieAOBaTera- 
MH, npOAOMOHCTpHpOBaJIH HecnOCoSHOCTb ABHHOTO BHAa 6JIOX K (J)OpMHpOBa- 
hhk) 6jiOKa npeA^ccuyAKa h nojiHoe OTCyTCTBHe (jiaKTOB nepeA^nn HH(|)eKij,HOH- 
hoto Hanajia HHTaKTHbiM 3BepbKaM. Bbijih CAOJiaHbi bbiboabi o tom, hto 3Ta 
6jioxa He nrpaeT HmcaKoii pojin b 3h300thh nyMbi b TyBHHCKOM onare (OeoK- 
thctob h AP-, 1969; ^Ky6a h AP-, 1974). TeM He MeHee b cepnn 3KcnepHMeHT0B 
1982—1983 rr., rAe b KanecTBe npoKopMHTemi HcnoJib30BajiH nnocKonepen- 
Hyio noneBKy, 3aperHCTpnpoBaHO 49 SjiOKHpoBaHHbix A. primaris (7.4 % ot 
B3flTbix b onbiTbi HMaro). OTMenajiH h 3(|)(|)eKTHBHyio TpaHCMHCCHBHyio nepe- 
Aany HH(j)eKU,HH 3AOpOBbIM 3BepbKaM IlpH nOAKOpMKax Ha HHX HH^HIJHpOBaH- 
hbix HaceKOMbix (Bep^cyAKHH h Ap-, 1984). AHanorHHHbie ABHHbie mo)kho npH- 
Becra b OTHOineHHH 6jiox Frontopsylla elatoides h Neopsylla mana (Ea3aHOBa, 
Kjihmob, 2008). 

3a6aHKajibCKHH npHpoAHbin onar nyMbi. npH HCCJieAOBarom B3aHM00T- 
HomeHHH MHKpo6a nyMbi h 6jiox H3 3a6aiiKajibCKoro onara Bcero ocymecTBJie- 
ho 8 cepHH 3KcnepHMeHTajibHbix pa6oT (40 OTAeubHbix onbiTOB). B 3Kcne- 
pHMeHTax Hcn0Jib30BaH0 8063 HaceKOMbix (Ta6ji. 4). B nepBbiii nepnoA 
(1967—1971 r.) nacTOTa 6jiOKoo6pa30BaHHH b cpeAHeM no BceM H3yneHHbiM 
BHAaM 6jiox cocTaBHJia 1.1 %. Bo BTopoii nepnoA (1982—2007 r.) otot noKa- 
3aTejib Aocraraji 10.7 %. 

IlpH HeSoJIbHIOM HHCJie B3flTbIX B aHaJIH3 BHAOB B OTHOHieHHH OCHOBHOTO 
nepeHOCHHKa C. tesquorum mo)kho CAOJiaTb AOCTOBepHbiii bbiboa o pe3KOM 
noBbimeHHH ypOBH^i 6ji0K006pa30BaHH^ bo BTopoii nepHOA npOBeAOHH^i 3Kcne- 
pHMeHTajibHbix pa6oT (BopOHOBa, Ba3aHOBa, 2009). Pa3JiHHiDi b nacTOTe $op- 
MHpOBaHH^i 6jiokob npeA^ejiyAita Me)KAy nepBbiM h btopbim nepHOA^MH CTa- 
THCTHHeCKH AOCTOBepHbi (t = 4.15; P < 0.001). Bo3paCTaHHe naCTOTbl SjIOKHpO- 
BaHHJi C. tesquorum OAH03HanHO npHBOAHT k yBejnraeHHio 3(|)(J)eKTHBHOCTH 
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T a 6 ji im a 3 

H3MeHeHHe BeKTOpHOH aKTHBHOCTH 6JIOX B TyBHHCKOM npupO^HOM OHare HyMBI 


Table 3. Alteration of flea vector activity in the Tuva natural plague focus 


Bh jx 6jioxh 

VoRhl 

KoJIHHeCTBO 

OnbITOB 

KoJIHHeCTBO 
6 jiox b onbirax 

H3 hhx c 6jiokom 

JInTepaTypHbiH 

HCTOHHHK 

a6c. 

% 

Amphalius runatus 

1969—1971 

1 

142 

0 

0 

^Ky6a h jyp., 1974 

A. runatus 

1973 

3 

204 

0 

0 

PaB^oHHKac h a p., 1974 

A. runatus 

1970—1976 

4 

568 

0 

0 

BopoHOBa, OeoKTHCTOB, 1979 

Amphipsylla primaris 

1967—1968 

2 

435 

0 

0 

OeOKTHCTOB H flp., 1969 

A. primaris 

1970—1971 

1 

48 

0 

0 

^Ky6a h jyp., 1974 

A. primaris 

1970—1976 

3 

518 

0 

0 

BopoHOBa, OeoKTHCTOB, 1979 

Citellophilus tesquorum 

1970—1975 

6 

885 

25 

2.8 

BopoHOBa, 1978 

Ctenophyllus hirticrus 

1969—1971 

1 

175 

2 

1.1 

^Ky6a h n p., 1974 

Ct. hirticrus 

1973 

3 

129 

0 

0 

PaB^OHHKac h jyp., 1974 

Ct. hirticrus 

1970—1976 

3 

907 

1 

0.1 

BopoHOBa, OeoKTHCTOB, 1979 

Front opsylla elatoides 

1970—1976 

1 

235 

0 

0 

To >I\C 

F. hetera 

1970—1976 

2 

118 

0 

0 

» » 

Neopsylla mana 

1970—1976 

2 

265 

1 

0.4 

BopOHOBa, 1984 

Oropsylla alaskensis 

1970—1976 

1 

45 

0 

0 

BopOHOBa, OeOKTHCTOB, 1979 

Paradoxopsyllus dashidorzhii 

1969—1971 

1 

302 

49 

16.2 

£icy6a h jjp., 1974 

Paramonopsyllus scalonae 

1969—1971 

1 

34 

1 

2.9 

To )Tce 

P. scalonae 

1973 

3 

175 

0 

0 

PaB^oHHKac h jx p., 1974 

P. scalonae 

1970—1976 

2 

639 

1 

0.2 

BopoHOBa, OeoKTHCTOB, 1979 

Rhadinopsylla li 

1970—1976 

1 

55 

1 

1.8 

To >KC 

HToro 3 a I nepuo# 


41 

5879 

83 

1.4 


A. primaris 

1982 

5 

683 

49 

7.4 

Bep»cyi|KHH h ^p., 1984; ToKMaKOBa 







h #p., 2003 

C. tesquorum 

1991—1992 

1 

246 

14 

5.7 

BopOHOBa, Ea3aHOBa> 2004 

C. tesquorum 

1985—1994 

6 

987 

69 

7.0 

BopoHOBa, Ea3aHOBa, 2004; Ea3aHOBa, 







2009 
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T a 6 ji h ij a 3 ( npodonotcenue ) 



Bh/j 6jioxh 

To^bi 

KoJIHHeCTBO 

OnbITOB 

KoJIHHeCTBO 
6nox b onbuax 

H3 hhx c 6jiokom 

JlHTepaTypHbiH 

HCTOHHHK 

a6c. 

% 

4 

C. tesquorum 

2006—2007 

6 

338 

23 

6.8 

Ea3aHOBa, Bep^KyijKHH, 2009 

5 

F. elatoides 

1985—1992 

1 

322 

2 

0.6 

Ea3aHOBa ? Kjihmob, 2008 

6 

Ni mana 

1991—1992 

1 

223 

27 

12.1 

To >KC 

7 

O. alaskensis 

1985—1992 

1 

42 

1 

2.4 

» » 

8 

P. dashidorzhii 

1985—1992 

2 

191 

18 

9.4 

Ea3aHOBa, Kjihmob, 1990 

9 

P. scorodumovi 

1982 

1 

146 

13 

8.9 

Kjihmob, Bepacyi^KHH, 1984 

10 

P. scorodumovi 

1985—1992 

2 

197 

24 

12.2 

Ea3aHOBa, Kjihmob, 1990 

11 

P. scalonae 

1985—1992 

2 

175 

2 

1.1 

TO 3Ke 

12 

Rh. li 

1985—1992 

3 

316 

12 

3.8 

Ea3aHOBa ? Bep^yi^KHH, 2009 


Htoto 3a II nepiio/j 


31 

3866 

254 

6.6 



T a 6 ji hij a 4 

H3MeHeHHe BeKTopHou aKTHBHOCTH 6jiox b 3a6aHKanbCKOM npupo^HOM onare HyMbi 


Table 4. Alteration of flea vector activity in the Transbaikalian natural plague focus 


Bh,zj 6jioxh 

Fo^bi 

KoJIHHeCTBO 

OnbITOB 

KoJIHHeCTBO 
6 jiox b onbirax 

Kh hhx c 6 jiokom 

JlHTepaTypHbiH 

HCTOHHHK 

a6c. 

% 

Citellophilus tesquorum 

1967—1971 

7 

2212 

44* 

2.0* 

OeoKTHCTOB ii zjp., 1974 

Front op sylla luculenta 

1967—1971 

7 

1816 

0 

0 

To >I\C 

Neopsylla pleskei 

1967—1971 

7 

1989 

20* 

L0* 

» » 

HToro/cpejtHee 3a I nepuo# 


21 

6017 

64 

1.1 


Amphipsylla primaris 

1982 

4 

665 

10 

1.5 

BopoHOBa h up., 1984 

C. tesquorum 

2006—2007 

6 

882 

202 

22.9 

BopoHOBa, Ea3aHOBa, 2009 

F. luculenta 

1990 

1 

130 

5 

3.8 

BopoHOBa h n p., 1990 

F. luculenta 

2003—2007 

8 

369 

2 

0.5 

Ea3aHOBa h p., 2007 

HToro/cpe^Hee 3a II nepno£ 


19 

2046 

219 

10.7 



IfpHMenaHne. * —pacnerbi no onybnHKOBaHHbiM TjaHHbiM. 






















nepe^anH HH^eiojHH AaHHOH 6jioxoh. Y 6jioxh Frontopsylla luculentci BbinBHTb 
4)opMHpoBaHHe SnoKa npe^ejiyAKa b onbrrax 1967 — 1971 it. He y^ajiocL 
(OeoKTHCTOB h AP-, 1974). Bo BTopoii nepnoA npoBe^eHH^ oiilitob npn noA- 
KopMKax nH(J)Hu 1 HpoBaHHbix 6jiox Ha ^aypcKOM cycjiHKe o6pa30BaHHe 6jiOKa 
OTMenajiH b 3.8% cjiynaeB (BopoHOBa haP-, 1990; BopoHOBa haP-, 2000). 
B onbiTax, npOBeACHHbix Ha 6ejibix Mbimax, b OTAejibHbix cjiynanx Taioice 3ape- 
rHCTpupOBaHO (j)opMHpOBaHne nojiHbix h nacTHHHbix 6jiokob npeA^cenyAKa. 
3th (J)aKTbi Bbi^BJieHbi npH noBTOpHbix 3apa^caiomHx KopMuemnix 6jiox (Ea3a- 
HOBa H AP-, 2007). HCXOAH H3 npHBe AeHHbIX ABHHblX, MO^KHO KOHCTaTHpOBaTb, 
hto F. luculenta cnocoSHbi k SjiOKHpoBaHHio B036yAHTejieM nyMbi h ero nepe- 
Aane KaK jiaSopaTopHbiM ^khbothmm, TaK h ecTecTBeHHOMy npoKopMHTejiio. 
ripn 3tom yKycbi HH(J}Hu,HpOBaHHbix HMaro b paHHHH nocne 3apa>KeHH5i nepHOA 
AO (})opMHpoBaHHii 6jiOKa npeA^cenyAKa MoryT Bbi3biBaTb y 3BepbKOB ocTpyio 
(j)opMy HH(j)eKu,HH c HHTeHCHBHOH 6aKTepHeMHeii, hto oSecnenHBaeT AajibHeii- 
rnyio TpaHCMHCCHio B036yAHTejin (Ba3aHOBa h AP-, 2007). 

TaKHM o6pa30M, BeiCTOpHan cnoco6HOCTb 6 jiox C. tesquorum h F. luculenta 
H3 3a6aiiKajibCKoro npHpoAHoro onara no noKa3aTejno «nacTOTa 6ji0K006pa30- 
BaHHH» BO BTOpOM nepHOA^ npOBeAeHHH OnbITOB 6bIJia 3HaHHTeJIbHO BbIHie, 

neM b onbiTax nepBoro nepHOAa (t = 20.47; P < 0.001). 

CyMMHpyn co6paHHbie, BecbMa npeACTaBHTejibHbie mhotojicthhc a&h- 
Hbie, mo>kho 3aKJiiOHHTb, hto 3a cpaBHHTejibHO HeSojibiHOH nepHOA BpeMeHH 
(30— 40 neT) bo Bcex ch6hpckhx onarax nyMbi (AjrraHCKOM, TyBHHCKOM h 3a- 
SaiiKajibCKOM) npoH3omjio yBeJiHHeHHe BeKTopHOH choco6hocth 6jiox. Ypo- 
BeHb AOCTOBepHOCTH pa3JIHHHH B HaCTOTe SjIOKHpOBaHHH 3KTOnapa3HTOB Me^C- 
Ay B3HTMMH b aHajiH3 nepHOAaMH BbicoKHH bo Bcex Tpex onarax (P < 0.001). 

Ecjih b nepBbiH, b3htbih a™ aHajiH3a, nepnoA npoBeAeroni oiccnepHMeHTOB 
b cpeAneM no ch6hpckhm npHpOAHbiM onaraM 6jioKnpoBajiocb 1.3% ot 
B cex 6 jiox, 3aACHCTBOBaHHbix b onbiTax, to b nocJieAyKrajHH nepnoA otot no- 
Ka3aTeJib cocTaBHJi 7.8 % (Ta6ji. 5). Pa3JiHHHn b nacTOTe perncTpaiiHH 6 jiokh- 
pOBaHHbix HMaro b 3KcnepHMeHTax cpeAH HH^minpoBaHHbix HaceKOMbix Meac- 
Ay AByMH aHajiH3HpyeMbiMH nepHOAaMH bwcoko AOCTOBepHbi (t = 18.99; 
P< 0.001). 

KoAMpyiomne 3(})(j)eKTHBHyio TpaHCMHCCHio MHKpo6a nyMbi reHbi cocpeAO- 
ToneHbi Ha HeMHornx ojieMenrax cbo6oahoh h xpomocomhoh nacTeii reHOMa. 
/Jjih hhx xapaKTepHa Bbicofcan cTeneHb njieiiOTponHocTH h 3HanHTeJibHan no- 
JIH(|)yHKAHOHaJIbHOCTb (AHHCHMOB, 1999). Il0Ka3aH0, HTO H3MeHeHHH B (J)yHK- 
AHOHHpOBaHHH 3THX TCHOB, BbI3BaHHbie CTpyKTypHbIMH nepeCTpOHKaMH HJIH 
6jiOKHpOBaHHeM Tex hjih HHbix ynacTKOB hx A^nTejibHOCTH, npOHCxOA^T aoctb- 
tohho nacTO h MoryT HanpnMyio CKa3aTbCn Ha 3(})(J)eKTHBHOCTH nepeA^nn bo3- 
6yAHTejin (Perry, 2003; Hinnebusch et al., 2016), neM, no Been bhahmocth, h 

MO)KHO oSBHCHHTb Ha6jHOABeMbie HBJieHHH. 


3AKJIIOHEHHE 

Pa3JiHHHH b o6pa30BaHHH SnoKa npeA^cejiyAKa 3a pa3Hbie nepnoAti BpeMeHH 
BbIHBJieHbl nOHTH y BCex HCCJieAOBaHHblX BHAOB 6JIOX H BO Bcex Tpex npHpOA- 
Hbix onarax nyMbi CnGnpH. Poct nacTOra 6ji0K006pa30BaHHn nOBbimaeT 3(]> 
(jieKTHBHOCTb TpaHCMHCCHBHOH nepeAann B036yAHTejin. OTMeneHa BnonHe 
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Ta6nima 5 

riOBBimeHHe BeKTOpHOH aKTHBHOCTH 6jIOX B CIlGlIpCKHX npHpO^HBIX onarax HyMbI 


Tab le 5. Increase of flea vector activity in the Siberian natural plague foci 


Xa 

OHarn 

Tojihi 

KojinqecTBO 

KonnqecTBO 

H3 hhx c Gjiokom 

OntlTOB 

6nox 

a6c. 

% 

1 

AjiTancKHii npHpo^Hbiii 
onar 

1974—1980 

8 

3636 

54 

1.5 

2 

TyBHHCKiiii npupo^Hbiii 
onar 

1967—1976 

41 

5879 

83 

1.5 

3 

3a6aHKajibCKHH npupo^- 
hbih onar 

1967—1971 

21 

6017 

64 

1.0 

Hroro 3a I nepno/i 


70 

15532 

201 

1.3 

1 

AjiTaiicKHH npnpo^HbiH 
onar 

1983—1985 

7 

684 

43 

6.3 

2 

TyBHHCKHH npHpOOTblH 
onar 

1982—2007 

31 

3866 

254 

6.6 

3 

3a6aHKajibCKHH npnpo^- 
hbih onar 

1982—2007 

19 

2046 

217 

10.6 

ITroro 3a II nepHO/j 


57 

6596 

514 

7.8 


onpeACJieHHafl 3aKOHOMepHOCTb, hto 6jioxh c bbicokoh nacTOTOii 6jiOKOo6pa- 
30BaHn^ nepeA^iOT HH^eKitmo name, neM 6 jioxh c hh3khm noKa3aTejieM «6 jio- 
KHpoBaHH^» (BameHOK, 1988). IIoKa3aHO, hto 6jioxh c 6jiokom npe,zt)KejiyAKa 
name oSecneHHBaioT reHepajiH3aijHK) HHtjieKijHOHHoro npoifecca y npoKopMH- 
t era c aroHajibHoii SaKTepHeMHeii, hto cnocoScTByeT ^ajibHeifflieii TpaHCMHc- 
chh MHKpo6a nyMbi (Ba3aHOBa h flp., 2003; Ea3aHOBa, 2009). 

riocKOJibKy AaHHbie noKa3aTejiH hmciot Ba^CHeitmee 3HaneHHe ajm (|)yHKn,H- 
OHHpOBaHHH onara, to h aKTHBHOCTb 3rat300THHecKoro npou,ecca 3a otot npo- 

MOKyTOK BpeMeHH flOJDKHa COOTBeTCTBeHHO BbipaCTH, HTO H Ha6jIK>AaeTC^ B 

nocJieAHHe ^ecjmuieTHH b TyBe h Tophom AjiTae (Kop3yH h ftp., 2017). B 3a- 
SaitKajibe b cbjbh c KpaiiHe hh3koh hhcjichhoctbio HOCHTejieit h nepeHOCHHKOB 
BepOHTHOCTb aKTHBHbIX 3HH300THH B HaCTOflHtee BpeMfl MaJIOBepOMTHa. 

Ctojib cymecTBeHHbiit pocT bcktophoh choco6hocth 6jiox HeH36e)KHO Be- 
AeT k yBejiHHeHHio HHCJia nacca^ceii B036yAHTejni 3a Ka^c^bift 3nH300THHecKHH 
IJHKJI, HTO B CBOK) OHepe£b CnOCoSHO 3HaHHTCJlbHO nOBbICHTb BHpyJieHTHOCTb 

MHKpoSa nyMbi (HHHOKeHTbeBa, 1997). B ycJioBHnx MeHinomeftcfl oKpy^aio- 
mefi cpe^bi (apHAH3au,tDi KJiHMaTa c n3MeHeHneM rpaHHij rocno^CTByiomux 
4)HT0U;eH030B) H HapaCTaHHH HHCJieHHOCTH OCHOBHbIX nepeHOCHHKOB HyMbI - 
3TO MO)KeT npHBeCTH He TOJIbKO K aKTHBH3aiJ,HH OHaTOB HyMbI B npHpOAe, HO H 
K nOBbimeHHK) BepO^THOCTH pa3BHTHfl nepBHHHOJierOHHbIX (J)OpM 3a6oJieBaHHH 
y JHOfleil npH B03MO)KHbIX 3nHflOCJlO)KHeHHJIX. IIpHHHMafl BO BHHMaHHe pa3BH- 
TOCTb COBpeMeHHOH HH(j)paCTpyKTypbl, Hejlb3^ nOJIHOCTbK) HCKJHOHHTb nona/ta- 
hhh TaKoro SoJibHoro #o Hanajia KJiHHHHecKHX npoHBJieHHH b KpynHbiii TpaHC- 
nopTHbifi y3eji, hto cnocoSHo Bbi3BaTb HenpeacKa3yeMbie onHAeMHOJioraHe- 
CKne nocjieACTBH^i. 

yHHTblBa^I, HTO BeKTOpHaa CnOCOSHOCTb 6 jIOX MO)KeT 6bITb HCnOJIb30BaHa 
KaK oflHH H3 HanSojiee Ba^CHbix noKa3aTejieii ajm nporH03HpoBaHHfl pa3BHTHJi 


458 







3nn300THHecicoii h ommeMHnecKOH cnTyau,nn, b HacToamee BpeMH oneBHAHa 
HeoSxoAHMOCTt pa3BepTbiBaHHii hobbix 3KcnepnMeHTajibHbix pa6oT b npnpo^- 
hmx onarax nyMbi. CjiejjyeT BbiHBHTb coBpeMeHHoe cocixmiHe 6noKOo6pa30- 
Bamra y MaccoBbix bhjjob 6jtox b kbtkrom onare nyivibi, onpe^eJiHTb 3(|)(|)eKTHB- 
hoctb nepe^aHH hh^ckijhh (^ohobbim BHAaM mcjikhx MJieiconHTaiomHx h pery- 
rapHO OTCJie^CHBaTb H3MeHeHne 3 thx noKa3aTejieii. npOBeAeHHbiii aHanro cmy- 
au,HH no abhhoh TeMe 0AH03HanH0 noica3biBaeT, hto MOHHTOpHHr BeKTopHon 
cnocoSHOCTH 6jiox AOJi^ceH 6biTb BKjnoneH b cnncoK ochobhbix MeponpraTHH 
3 nnAHaA 3 opa 3a nyMon, Tax )xe Kax n mohhtophht hhcjichhocth ochobhbix ho- 
CHTejieii h nepeHOCHHKOB h 3nH300THHecK0H aKTHBHOCTH Ka^cfloro onara. 
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CHANGES IN FLEA (SIPHONAPTERA) VECTOR ACTIVITY 
IN THE SIBERIAN NATURAL PLAGUE FOCI 

D. B. Verzhutsky, L. P. Bazanova, E. G. Tokmakova 
Key words', natural foci, fleas, Yersinia pestis , block formation. 

SUMMARY 

Comparative analysis of vector activity of fleas in the Siberian natural plague foci was 
carried out during two long-term periods (1967—1980 and 1983—2007, respectively) of 
experimental studies. The data on block formation frequency in imago infested by Yersinia 
pestis were analyzed in 127 experiments with the use of 15 flea species and subspecies. It 
was shown that an increase of vector activity of the carriers occurred in all the Siberian pla¬ 
gue foci (Altai, Tuva, and Transbaikalia) during rather small time period (30—40 years). 
The confidence level of the distinctions in frequency of the insect «blocking» between the 
analyzed periods was high in all the three foci (P < 0.001). 
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